This paper analyzes optimal copyright levies in a representative consumer model and derives welfare implications for harmonization of levy rates. When the policymakers place enough weight on the interests of collecting societies, harmonization could lead to a reduction in social welfare. When countries are asymmetric, the country with a larger proportion of foreign consumption and more ine¢ cient tax system loses more from harmonization. A calibration exercise using European data shows that harmonization would increase aggregate welfare. In some countries, both consumers and policymakers are better o¤; however, in others, policymakers are worse o¤ although consumers would gain from harmonization. (JEL F42, O34, O52) 
The Directive, in particular Article 5.2(b), allows Member States to introduce a variety of private copying exceptions and to provide for fair compensation for rightholders for the use made of their protected works. 22 out of the 27 Member States have implemented the exception accompanied by a levy system. In Ireland and the UK, private copying exceptions other than the time-shifting of broadcasts are not authorised, whereas in Malta, Greece, and Luxembourg, private copying exceptions were legislated into a law but no levy system has been introduced or enforced. 2 For instance, rightholders in foreign countries receive their dues via their local collecting society under the series of bilateral reciprocal agreements that each collecting society has with its sister societies in other countries.
decreases with the marginal cost of taxation. An increase in consumer's marginal utility reduces the size of cultural funds, but the levy rate remains the same. This basic model is then extended to a two-country setting to investigate the e¤ects of harmonization of levy rates across countries, where the two countries are linked through leakages and injections of levy collections that are distributed to foreign rightholders after deductions.
As is well known in the literature on macroeconomic policy coordination, harmonization of levies would internalize the spillovers across countries. This can be seen clearly in a symmetric country case, where the harmonized levy would be higher relative to the noncooperative level. However, under the in ‡uence of collecting societies, this means that the levy is even higher, so that both countries could be made worse o¤ after harmonization.
When countries are asymmetric, the country with a larger share of foreign consumption and more ine¢ ciency from commodity taxation would see its levy increase due to harmonization, and thus would be made worse o¤. Therefore, in the real world, where countries are heterogeneous, the aggregate welfare e¤ects could be ambiguous.
To assess how well the model explains the real world and what predictions it yields regarding the harmonization e¤orts, I calibrate the above model using available data on how the levies were distributed to domestic and foreign rights holders, respectively, and for the social and cultural purposes in ten European countries. The estimated policymaker's weight on the size of cultural funds is three times larger than the weight on a representative consumer, from which each countries'ine¢ ciency parameter is backed out. The harmonized levy rate is calculated by maximizing the aggregate utility of the policymakers using both equal weight as well as the actual number of votes in the European Council. Given this, the size of cultural funds are determined by each policymaker.
This exercise reveals that while the harmonization increases the aggregate social welfare, which is de…ned as the sum of each country's consumer welfare including any e¢ ciency loss but excluding the policymaker's weight on cultural funds, there is a considerable variation across countries. For instance, Germany and Spain gain the most from the harmonization and their policymakers are also made better o¤ with harmonized levies. However, in some countries, like France and Austria, the policymakers are made worse o¤ and thus may oppose to harmonization initiatives despite that their consumer welfare would increase moderately.
Another …nding is that a fewer number of policymakers would be made worse o¤ by the harmonization if the countries'voting rights were equally distributed.
The remainder of this paper is organized as follows. Section 2 brie ‡y discusses the relevant literature. Section 3 lays out the basic model and characterizes the equilibrium. Section 4 extends the model to a two-country setting and analyzes the implications of harmonization both for symmetric and asymmetric countries. Section 5 calibrates the model using data from ten European countries and calculates the welfare consequences of counterfactual, harmonized levies. Section 6 concludes.
Literature Review
Economists have taken an interest in the copying and copyright issues with the advances of copying technologies. The two most thoroughly investigated issues appear to be the shortrun pricing e¤ect and the optimal level of copyright protection. 3 Recently, researchers have begun to examine the issue of hardware taxation or copyright levies. For instance, Chen and Png (2003) show that it is socially optimal to charge a levy on copying media rather than to impose a …ne on infringing users. In Gayer and Shy (2003) , the optimal levy rate is positive when piracy endangers the existence of creative industry which has a high …xed cost. Kinokuni (2005) adds that the optimal levy rate could be positive because if the levy is too low, then creators may adopt copy-protection technology.
The strength of this short-run framework is its micro-foundation of pro…t-maximizing behavior for a given copyrighted good, whereas long-run analysis that addresses the supply response has been generally lacking in these models. An important exception is Johnson (1985) , who captures the supply response in the long run with a simple reduced form equation
that is an increasing function of the pro…t. 4 He then performs social welfare calculation based on his model and …nds that the optimal levy can be a large fraction (68 percent) of the market price of the originals because the long-run bene…t exceeds the short-run cost. This paper contributes to the long-run assessment of the copyright levy system that takes into account the in ‡uence of collecting societies on the policymakers. 5 This paper is also related to the literature on international policy coordination. The traditional approach is to model interacting governments as optimizing agents who choose policy instruments. Not surprisingly, the basic …nding is that, in models of international spillovers, coordination can lead to an e¢ ciency gain. In some instances, however, policy coordination can be counterproductive. 6 In investigating incentives to harmonize intellectual property protection through international treaties, Scotchmer (2004) shows that harmonization can improve upon tendencies to underprovide unilateral protection due to out ‡ow of pro…ts, but it is not an e¢ cient solution when unilateral protection is su¢ cient for incentives or public sponsorship is the most e¢ cient way to fund R&D.
This paper shows another channel through which policy coordination may reduce welfare.
That is, when the policymaker maximizes his own objective function that weighs more heavily on lobbying group than social welfare, coordination which internalizes foreign spillovers could move government policy in the direction of reducing social welfare. When countries are asymmetric and policies are strategic substitutes, Casella (1992) shows that not all cooperative equilibria will dominate noncooperative solution, in particular, from the point of view of smaller or weaker countries. This general intuition holds in this paper, too. Moreover, calibration results seem consistent with Casella's argument that the weaker countries need more than proportional weight in common policy-making.
The Model
Consider a society, which is populated by a unit measure of identical consumers who have quasi-linear preferences on consumption of copyrighted goods and a numeraire. I assume that due to an easy access to copying technology and the prohibitive cost of monitoring 6 A well-known case is that when policymakers face time-inconsistency problems, coordination eliminates competition between policymakers, who then become more opportunistic ex post and adopt a policy that reduces the representative citizen's welfare (Rogo¤ 1985) . private copying, the measure of consumers who purchase the originals is zero in equilibrium. 7 That is, market failure occurs and no copyrighted goods will be supplied without e¤ective copyright protection because of its public good nature. Thus, the government has to tax the sale of copying equipment and/or blank media as a second-best solution. The government also determines how much to deduct from the levy collections for cultural funds.
These funds are spent on hosting various cultural and social events as well as supporting welfare programs for authors and artists. I assume that the number of authors and artists is …nite, hence measure zero, so that the spent on cultural funds do not contribute to the social welfare, which in this model is the same as consumer welfare. This is a simplifying assumption, but on the other hand, the use of such deductions has not been well understood due to the closed nature of the collecting society's businesses. Moreover, recently, some collecting societies have been charged with fraudulently siphoning o¤ funds destined for artists. Let and denote the size of the levy and cultural deductions per consumer.
After deduction, levy proceeds are distributed to the rightholders as private copying remuneration, which stimulates the long-run supply. I assume a simple linear production technology, l = , where l is the supply of creative goods. 8 Assume that the consumer's utility function u(l) satis…es the Inada conditions. The levies also create the usual deadweight loss associated with commodity taxation, which is captured by a continuous convex function the government policymaker maximizes a weighted sum of social welfare and campaign contributions and the lobbying group is willing to contribute up to the maximum bene…t they derive from the policy. Thus, I assume that the policymaker maximizes a weighted sum of social welfare and the size of cultural funds, which collecting societies are willing to pay:
where < 1 is the weight attached to the interests of the collecting societies.
An interior solution ( ; ) of the above maximization problem is characterized by the following two …rst-order conditions:
From equation (2), it follows that the rate of copying levy, , depends on the marginal costs of commodity taxation, 0 ( ), and the weight policymaker places on the size of cultural funds, . However, the following proposition shows that if the weight placed on cultural funds is relatively low, then the policymaker does not provide any cultural funds ( = 0) although the levy rate is always positive ( > 0). The intuitive reason for this is that unless is larger than the cost of raising public funds, the policymaker would rather reduce both the levy rate and cultural funds to bene…t consumers than set aside any cultural funds. The following propositions characterize the policymaker's optimal choice ( ; ) and show comparative statics results. All proofs are collected in the Appendix.
Proposition 1.
There exists a value > 1 such that the following characterizes domestic policy.
(i) For , > 0 and = 0, where
(ii) For > , > 0 and > > 0, where = 1 + 0 ( ) and u 0 ( ) = .
(iii) Both and are continuous functions of . (i) For , does not depend on ; for > , both and increase in .
(ii) If says that the policymaker always responds to an increase in the marginal cost of taxation by both decreasing the levy rate and, where applicable, reducing the size of cultural funds.
The implication for social welfare is straightforward. The policymaker's objective function coincides with social welfare when = 0. Proposition 1 says that the policymaker behaves as if he maximizes the social welfare as long as . That is, does not depend on and = 0, which indeed maximize the social welfare. However, when is greater than , starts to exceed the socially optimal level, which creates an e¢ ciency loss. Moreover, a positive starts to get transferred to collecting societies, so it further decreases consumers'
welfare. Therefore, an increase in beyond causes social welfare to decrease.
Consider two countries, i = 1; 2, each with a unit measure of identical consumers as speci…ed in the previous Section. These two countries are linked together by the fact that some fraction, 0 < i < 1, of the consumption of creative goods in country i are imports from country j 6 = i. Hence, i of the levy collection in country i ‡ows out of country i to the rightholders in country j. On the other hand, cultural funds are used to sponsor domestic programs only and hence are not transferred to the other country. In a noncooperative policysetting game, domestic policies ( i , i ) are chosen by the policymakers in each country i, who maximize the following objective function:
In the following, I assume an interior solution ( i > 0, i > 0) for both countries. 9 Then, the noncooperative solution is characterized by the following …rst-order conditions:
From (5), it follows that i < , where is the levy rate chosen in autarky. In a cooperative policy-setting context, on the other hand, the same levy rate, h , has to be chosen to maximize the sum of the two policymakers' objective functions. That is, the two countries have equal weight in a global policy-making body. 10 However, it is assumed that the size of cultural funds are still set by the national policymakers. This is because, say, in Europe sponsoring cultural activities would have little Internal Market relevance.
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Note that since cultural activities do not have cross-border spillover e¤ects, the policymakers
2 ) simultaneously:
It is straightforward to show that international policy coordination restores the levy rates to the level policymakers would have chosen without spillovers, that is, h = .
The following result may seem counterintuitive, but it can be explained by the fact that policymakers tend to choose too high a levy rate when they place a su¢ ciently large weight on cultural funds. Levy rates are lower in the noncooperative regime than in the cooperative case because some fraction of levy collection ‡ows out of the country. However, the previous Section establishes that a larger means a lower domestic welfare, holding other factors constant. By internalizing the externalities, policy coordination increases the levy rate, which reduces social welfare. Even if the corner solution is considered, harmonization cannot increase social welfare in the symmetric country case.
The level of social welfare in the noncooperative and cooperative equilibria is de…ned as
for i = 1; 2, and let SW i = SW (ii) If the two countries are identical except 1 > 2 , then SW 1 < SW 2 < 0.
(ii) says that, when countries are asymmetric in terms of foreign dependence, both countries are still worse o¤ under harmonized levy system; however, the country with less foreign dependence (i = 2) su¤ers less than the other country (i = 1) does. The reason is as follows. Since i is determined by equation (5), 1 > 2 > 0 implies 1 < 2 < h , which means that to harmonize the levy rate, country 1 has to increase the levy rate more than country 2 has to. Thus, the social welfare loss, de…ned as the area below the social marginal cost of raising additional public funds, 1 + 0 ( ), is larger in country 1 than in country 2. This area is illustrated in Figure 2 .
One might wonder why the size of remuneration distribution net of cultural deduction does not change after harmonization of levy rates. The intuitive reason is that when the policymaker sets the domestic policy i , he will transfer funds to collecting societies until consumers'marginal utility equals the policymaker's private marginal bene…t, . This means that any level change in domestic levy rate as well as net in ‡ow (or out ‡ow) of levy collections between countries are completely absorbed by changes in cultural funds. Therefore, as long as consumers'utility functions are the same across countries, there is no secondary e¤ect on consumer surplus through adjustments in i .
The next result considers two di¤erent types of asymmetry between countries. Proposition 4.(i) says that when the marginal social cost of raising public fund is smaller in country 2 than in country 1, all other things equal, country 2 is better o¤ than country 1 under harmonized levy system, both in absolute and relative terms. That is, country 2 either su¤ers less from increased levy or in fact gains from reduced levy rate. The intuition here is that absent any international spillover, the harmonized levy rate is determined by the average of the two social marginal cost functions, which means 1 < h < 2 . This force holds even in the presence of payment externality, hence the result. (ii) If the two countries are identical except u (ii) are illustrated in Figures 3 and 4 , respectively. The above Propositions imply that welfare implications of harmonization could be quite complex when the two countries di¤er in more than one respect.
Calibration Exercise
In this Section, I estimate the welfare consequences of harmonized levy system by …tting real world data to the model and calculating counterfactual, harmonized levy rate for ten European countries. This exercise is intended to only illustrate how the model can be applied to actual data; hence, caution needs to be exercised when interpreting the results of this exercise. Here the key identifying assumption is that the levy rates, i , are mainly determined by variations in foreign dependence and the cost of raising public funds across countries. This means that I hold constant the policymakers'weight on cultural funds and the consumers'utility function across countries. 12 The dataset comprises all European countries for which the following data is available:
levy rate on CD-R, size of cultural deduction, share of foreign distribution after deduction (see Table 1 ). Due to paucity of data, only 10 countries satisfy this requirement, and especially I was able to obtain the data on cultural deduction and foreign share of each country only for 2004. 13 Annual data on copyright levies are made available by the Dutch Private Copying 12 The …rst part of this assumption may be justi…ed by the fact that there are lobbying activities at both national and supranational level, such as in the European Union or World Intellectual Property Organization, by national collecting societies and their umbrella organization. The second part of the assumption is simplifying. 13 The original data is provided by European Grouping of Societies of Authors and Composers (GESAC), which represents 34 of the main collective copyright management societies in the European Union, Norway, and Switzerland, and the In the noncooperative setting, the policymakers'objective function is as follows:
where j = ( P j6 =i j j j )= i represents the in ‡ow of foreign levy collections to domestic rightholders adjusted by the total population ( i ) in each country i and j. Additionally, is a scale factor which means that the average consumer consumes 1 unit of blank CDs in a year, and i is the size of cultural funds divided by the population. Assuming an interior solution, the two …rst-order conditions are
Rearranging (10) yields
The foreign in ‡ow, j , is not observed in the dataset, but the term j might be quite small. This is because most of foreign consumption in European countries are due to rights holders in the USA or UK (which are not in the dataset) rather than from each other. Given the cultural di¤erences between the sample countries, this may be a plausible assumption.
Moreover, there is an o¤setting e¤ect. Because collecting societies deduct a small portion of levy collections as administration fees, i could underestimate the size of all deductions prior to redistribution. If one believes that either these two forces roughly o¤set each other or there are other enough random factors, then I can specify the regression equation as follows:
the estimate of which yields, Combining (9) and (10) yields
Since i , i , , and estimates are known, i can be calculated for each country i.
In the cooperative setting, the policymakers maximize a weighted sum of each policymakers' utility function multiplied by the decision weight, w i , attached to each country i = 1; : : : ; n. Again, ignoring the j term, it is straightforward to show that the following two …rst-order conditions hold:
Using (14) and (15), harmonized levy rate and the size of cultural funds can be calculated as follows.
where s i = w i = P i w i is the country i's share of the decision rights.
In the …rst scenario, countries have equal decision power, s i = 1 n , in setting the har-monized levy rate. The …rst two columns in Table 2 show the counterfactual, harmonized levy rate and each countries'(per capita) size of cultural funds implied by the model. The harmonized levy rate is around e0:12 per CD, and the model also predicts that in most countries (except in the case of Latvia) cultural funds will not be provided under harmonized levy system. The next two columns compare the individual social welfare evaluated at
SW i indicate that in seven out of the ten countries, social welfare increases at the national level, whereas it decreases in the other three countries.
On the other hand, the last three columns calculate and compare the national policymakers'private utility before and after the harmonization. The policymaker's utility is denoted as DM i , and it includes an additional term, i , to account for the collecting societies'in‡uence. The signs of DM i = DM h i DM i indicate that …ve out of the ten countries' policymakers stand to lose from the harmonization. In particular, there are con ‡icts of interests in the sense that in Austria, Denmark, and France, policymakers would lose whereas consumers gain under harmonized levy system. This is mainly because in most countries, the levy rate will fall after harmonization and policymakers can no longer support for cultural funds.
In the second scenario, countries have unequal decision power. Speci…cally, I use the number of each countries'votes in the European Council to calculate their decision power,
The results of the same exercise are presented in Table 3 . Here the model predicts that the harmonized levy rate will be even lower, at around e0:09 per CD, and no country will be able to sponsor cultural funds from the levy collection. In …ve out of the ten countries, social welfare increases, and only three countries'policymakers will support for the reform.
Again, in Austria and France, policymakers stand to lose despite the gains to be achieved in terms of social welfare. This seems consistent with the anecdotal evidence discussed earlier. Table 4 summarizes the welfare implications under these two scenarios. Changes in the individual social welfare are multiplied by the population size of each country, and these are added up to calculate the changes in the aggregate social welfare across the ten countries. Note, however, changes in the policymakers'utilities are added up without weighting.
First, with equal decision power, this calibration exercise shows that aggregate social welfare increases as well as the aggregate measure of the policymakers' utilities. Therefore, with appropriate side transfers among the policymakers, the ten countries should be able to harmonize the levy rate. In doing so, countries like Spain, Germany, and France would bene…t the most.
On the other hand, with unequal decision power, the model predicts that the aggregate social welfare still increases but to a lesser degree than before. Importantly, the change in the aggregate measure of the policymakers'utilities are now negative, meaning that even with side transfers the policymakers would not be able to agree among themselves on the reform
proposal. This may explain why the e¤orts to harmonize the levy rate by the European Commission failed to succeed. In terms of aggregate social welfare, Germany and Spain would gain the most, but policymakers in other countries would lose. In particular, French policymaker would lose the most despite the moderate, predicted increase in the social welfare.
Private copying exception and levy compensation for all its practical purposes have taken on growing importance in the digital age. For instance, Canada began collecting levies in 2000,
where the levy can be as high as 90 percent of CD prices and millions of dollars have been distributed to rights holders, and other countries are considering levy systems. One of the controversies, however, regarding the levy system is that the levies vary signi…cantly across countries. Notwithstanding international treaties to harmonize intellectual property rights, this phenomenon remains a puzzle. To my knowledge, this paper is the …rst to develop a tractable model and quantify the bene…ts and losses from harmonization of copyright levies.
The theoretical model is based on a familiar public good provision model with crossborder spillovers and in particular allows the policymaker's utility to depend on his concern for cultural funds (or, alternatively, transfers from collecting societies). Analysis of the model …nds that the levy rate could be too high from social welfare perspective when the policymaker places enough weight on cultural funds. Because international policy coordination internalizes cross-border externalities, the basic force under harmonization is to increase the levy rate, and this can reduce social welfare. However, when countries are asymmetric, this becomes much more complex due to interactions between various components of the model.
Calibration of a version of the model yields predictions that seem to be consistent with how the European Commission's initiative to harmonize the levies failed due to disagreement from some Member States. That is, aggregate social welfare would increase, but some policymakers are made worse o¤ because they can no longer sponsor cultural funds for collecting societies. Another …nding is that the policymakers collectively do better when the decision weights are equally distributed, so the reform can be adopted with side transfers.
While these results seem to accord well with some facts, this study is by no means exhaustive, and other issues should be taken into account when drawing policy conclusions regarding the levy systems.
Appendix
Proof of Proposition 1. It is straightforward to check that the columns of the Jacobian of the constraints are independent, and thus the constraint quali…cation condition holds at any solution candidate. Form a Lagrangian and derive the full set of …rst-order conditions as follows: 
The next case shows that if < , 6 = 0 at the optimum.
Combining the two,
There are no other solution candidates.
It is straightforward to check that Berge's theorem of the maximum applies, and thus the solution ( ; ) is upper hemicontinuous. Since u 00 (l) < 0 and 00 ( ) > 0, the solution is single-valued, hence, continuous.
Proof of Proposition 2. (i) Suppose
. Then, is determined by u 0 ( ) = 1 + 0 ( ) and hence independent of . For > 1, is determined by 0 ( ) = 1. By totally di¤erentiating both sides, 00 ( )
true, where u 00 ( ) < 0. By totalling di¤erentiating both sides, u 00 ( )
Thus,
(ii) De…ne A = u 0 ( A ) = 1 + (ii) In the noncooperative equilibrium, since 1 > 2 > 0, it follows that 1 < 2 < h .
From the …rst-order conditions, u 0 ((1 1 ) 1 1 + 2 2 ) = = u 0 ((1 2 ) 2 2 + 1 1 ). Since u 0 is a one-to-one function, ( 
where the last inequality holds because 1 ( h ) > 2 ( h ).
(ii) It is straightforward to show that i is characterized by (1 ) = 1 + 0 ( i ) in the noncooperative equilibrium, and h is characterized by = 1+ 0 ( h ) in the cooperative case.
Hence, 1 = 2 = < h . Using the …rst-order conditions, u 
